We test associations of frequency of performing three types of socially productive activities (voluntary work, informal help and caring for a person) with depressive symptoms in older people. Are depressive symptoms negatively associated with frequency in all three types or rather in those activities that are characterized by a high degree of autonomy and perceived control? Methods: Data on social activities and frequency of performance were collected in the frame of the annual follow-up of the French GAZEL cohort study in 2005. Depressive symptoms were measured by the CES-D scale. Perceived control was assessed by two items of a quality of life measure . Total of 14477 respondents aged 52-66 years completed a standardized questionnaire. Linear regression models were calculated adjusting for important confounders including self-rated health assessed during the previous year. Results: In activities characterized by high autonomy (in particular voluntary work) a negative association of frequency with depressive symptoms was observed, whereas the reverse effect was found in the type of activity with low autonomy (care for a person). Perceived control mediated in part the association of frequency of activity with depressive symptoms. Conclusion: Being often socially productive in early old age may contribute to well-being to the extent that autonomy and perceived control are given.
Introduction
Participation of older people in social activities was shown to promote healthy ageing (Bath & Deeg, 2005) . In particular, this holds true for activities involving some element of social productivity, such as voluntary work or providing help to other people (Glass, Mendes de Leon, Marottoli, & Berkman, 1999; Maier & Klumb, 2005; Menec, 2003) .
Social productivity can be defined as any agreed upon continued activity that generates goods or services that are socially or economically valued by the recipient(s), whether, or not based upon a formal contract (Siegrist, Knesebeck, & Pollack, 2004) . Findings documenting an association of social productivity with healthy ageing are concordant with the activity theory of ageing.
This theory posits that being engaged in different types of activities is instrumental in coping with the ageing process because valued earlier activities which are no longer available are replaced by new ones. These activities provide opportunities of positive self-experience, especially self-esteem or confirmation of one's self-concept which in turn strengthens well-being and health (Lemon, Bengston, & Peterson, 1972; Reitzes, Mutran, & Verril, 1995) .
In fact, Herzog, Franks, Markus, and Holmberg, (1998) observed that leisure and productive activities are positively associated with a sense of personal empowerment ('agentic self') that largely accounts for the observed association with well-being. Similarly, using the American Changing Lives data base Krause, Herzog, and Baker (1992) found that providing informal support to others affects well-being by bolstering feelings of personal control. However, they also showed that this effect depends on the type of activity, as formal support as opposed to informal support was not associated with feelings of personal control.
A further assumption of the activity theory of aging states that the positive effect of socially productive activities on well-being and health is contingent on its frequency. The more often an activity is performed, the more often a positive self-experience may occur. Few studies examined this assumption explicitly, but several results seem to indicate a threshold effect of frequency on well-being (Morrow-Howell, Hinterlong, Rozario, & Tang, 2003; Musick, Herzog, & House, 1999; van Willigen, 2000) . Unfortunately, the frequency assumption has not been examined with respect to different types of activities (Baker, Cahalin, Gerst, & Burr, 2005) and was mainly restricted to volunteering (Musick et al., 1999; van Willigen, 2000) .
Thus, we are left with the following questions. First, do we find an association of the frequency of an activity with health or well-being for any type of socially productive activities? And if so, what is the direction of this association?
For instance, one could argue that this association is positive for those types of activities that are freely chosen and that usually elicit favourable experiences in people who are engaged. Conversely, a high frequency of an activity that is undertaken as a duty or a forced obligation may adversely affect well-being and health. If there is empirical support in favour of this assumption, the question then is how to explain this bi-directional association.
In keeping with the findings reported by Herzog et al. (1998) and Krause et al. (1992) , a sense of personal control may mediate this association, such that socially productive activities that are conducive to the experience of personal control reinforce well-being and health, whereas in the case of activities characterized by a lack of choice and a restriction of autonomy, a compromized sense of personal control may adversely affect health and well-being.
We set out to test these assumptions by exploring associations of frequency of investment in three different types of social activities (voluntary work, informal help and caring for a person) with an indicator of reduced health in a large sample of older people. In addition, we analyse whether perceived control mediates these latter associations.
Methods Data
Our analyses are based on data from the French GAZEL cohort study. The GAZEL cohort was established in 1989 and is followed annually by a self-administered questionnaire. Data on socially productive activities were included in 2005. At study onset the sample included 20624 individuals aged 35-50 years working at the French National Electric and Gas Company (for detailed cohort profile, see Goldberg et al., 2006) . The response rate in 2005 was 75% (N ¼ 14477).
Measurement
Socially productive activities Three types of socially productive activities are considered in our analysis measured in 2005:
(1) Done voluntary or charity work (voluntary work); (2) Provided help to family, friends or neighbours (informal help); (3) Cared for a sick or disabled adult (care for a person). The first activity represents an engagement that is usually chosen by personal preferences and thus may offer a high degree of autonomy. In contrast, the third activity (care for a person) is often performed without personal choice, due to extrinsic constraints, whereas the second activity (informal help) is placed between these two types. For each activity respondents were asked how often they were engaged in one or more of them during the last month. The four response categories are 'almost daily', 'almost every week', 'less often' and 'never'. While most studies including levels of involvement used number of hours engaged during the last year, previous investigations showed that assessing frequency during the last month, as mentioned above, appears to be more valid, specifically in elderly populations (Tourangeau, Rips, & Rasinski, 2000) .
To test to what extent the assumption of a linear relationship of frequency with health holds true, frequency of involvement was used as a categorical variable.
Depressive symptoms
As a measure of reduced health and well-being, we assessed depressive symptoms by the original form of the Center for Epidemiologic Studies Depression (CES-D). The CES-D scale is a well established instrument for measuring depressive symptoms in general population surveys (Radloff, 1977) reflecting reduced emotional well-being. The total sum score of the 20 four-point Likert scale items ranges from 0 to 60, with higher scores indicating more depressive symptoms. Cronbach's alpha was 0.89. While it does not meet the standard of a physician-based diagnosis of depression, this instrument was nevertheless shown to be a valid and a consistent indicator of elevated levels of depressive symptoms (Weismann, Sholomskas, Pottenger, Prusoff, & Locke, 1977) .
Perceived control
We use two items from the CASP-19 questionnaire (Hyde, Wiggins, Higgs, & Blane, 2003) , a theory-based measurement of quality of life in older people, to measure perceived control that was part of the 2005 questionnaire. Respondents were asked to answer the following statements: (1) 'I feel that what happens to me is out of my control' and (2) 'I can do the things that I want to do' Response categories were: 'Often', 'Sometimes', 'Rarely' or 'Never' (coded from 1 to 4). The second statement was reversely coded and a sum score of the two items ranging from 2 to 8 was used, with higher scores indicating lower degree of perceived control.
Additional measures
To control for a possible bias produced by the participants' general health status we included self-report information on their health status that was collected in the year preceding this survey. The question was: 'How do you rate your general health status?. Response categories range from 'very good' (coded 1) to 'very poor' (coded 8). This item was previously shown to be strongly associated with physical disease in the GAZEL cohort (Goldberg, Gueguen, Schmaus, Nakache, & Goldberg, 2001) . Additionally, we included information on age, gender, retirement status, marital status, household size and three indicators of social position, education, income and occupation. Income information was based on the total monthly household income using 10 income classes. Occupational groups (managers, supervisory employees, operating employees) were available from the EdF-GdF administrative department. Education was assessed by the highest educational degree categorized into four categories (University, vocational training, higher education, secondary level). Table 1 summarizes all variables including univariate statistics and year of measurement.
Statistical analysis
Following descriptive analyses, we examine intercorrelations between our main variables. Additionally, we examine mean scores according to the four categories of investment in order to explore precisely the form of the association between frequency of investment and depressive symptoms for each type of activity.
Thereafter, multivariate linear regression modelling is applied with CES-D score as a continuous outcome to test the significance of associations between frequency of activity and depressive symptoms, as well as a possible mediating role of perceived control. The three activities under study are included as categorical variables recoded into a set of dummy variables, and effects for the different frequencies are estimated (Hardy, 1993) . In our analyses each variable of activity has four categories; (1) Almost daily, (2) Almost every week, (3) Less often and (4) Never, with 'Never' as reference category. We estimate two models: Model 1 includes the three activities, controlling for the socio-demographic and socioeconomic variables (age, gender, retirement status, marital status, number of household members, income, occupation and education). In addition, previous health is adjusted for. Model 2 integrates low personal control into the model to test its mediating role (Baron & Kenny, 1986) . Furthermore, as a formal test of mediation, the Sobel test (Preacher & Hayes, 2004; Sobel, 1982) is applied. Traditional model diagnostics were done based on residual analysis. Calculations and figures were estimated with the statistical package STATA version 9.2 (Kohler & Kreuter, 2005) .
Results
Concerning sample characteristics, 72.8% of the participants are men. Total of 80.5% of the cohort is retired and the age range is 52-66 years with a mean age of 61 years for men and 58 years for women. Informal help shows the highest overall prevalence including the highest levels of investment, followed by voluntary work, whereas only few people engage regularly in care for a person. Table 2 indicates that depressive symptoms and low control are significantly correlated. With regard to interrelatedness of the three activities, strongest associations are found between frequent informal help and frequent care for a person. Considering retirement status, retired persons, with the exception of caring for a person, are socially more active compared to those who are still working. With respect to gender, differences for volunteering (more frequently men) and caring for a person (more frequently women) are observed. In addition, the prevalence of volunteering and informal help increases with age.
Furthermore, the correlation coefficients indicate a negative relationship of frequency of volunteering with number of depressive symptoms. The same relationship is observed for low perceived control. Conversely, frequent caring is associated with higher depressive symptoms and less personal control. Correlations did not indicate that level of investment in informal help is related to depressive symptoms or low control.
In Figure 1 the association of type of activity with depressive symptoms is elaborated in more detail displaying mean CES-D scores according to frequency of engagement.
Again, frequency of voluntary work is negatively associated with depressive symptoms and frequency of care for a person is positively related to depressive symptoms. While associations are linear in case of volunteering (negative) and caring (positive), we observe a non-linear relation in case of informal health, where higher depressive symptoms are obvious only for those who do not provide informal help. The first model of our multivariate analysis in Table 3 confirms these results.
Findings remain stable after controlling for important confounders including self-rated health collected in the year preceding. Effects of the different frequency levels on depressive symptoms are estimated separately and, again, we detect that the more people invest into voluntary work, the less depressive symptoms they experience. The strongest effect is obvious for 'almost daily' followed by 'almost every week' À0.01 À0.00 0.12*** 5. Care for a person 0.08*** 0.08*** 0.12*** 0.25*** 6. Gender a À0.25*** À0.11*** 0.15*** À0.01 À0.06*** 7. Age À0.08*** À0.03*** 0.11*** 0.04*** 0.01 0.36*** 8. Retired b À0.13*** À0.08*** 0.12*** 0.09*** 0.01 0.26*** 0.39*** Note: Frequency of investment is used as continuous variable: 1 ¼ never, 2 ¼ less often, 3 ¼ almost every week, 4 ¼ almost daily. (both significant) and 'less often'. In contrast, more frequent caring goes along with higher scores of depressive symptoms. With regard to informal help, all three categories of involvement reveal lower CES-D scores compared to those not providing informal help. However, frequency of involvement appears not to be relevant. In the second model of Table 3 a possible mediator effect of personal control is analysed by introducing this variable into Model 1. Adjusting for perceived control attenuates the coefficients for all categories of the three activities, most markedly for caring. In this latter case, associations between the three levels of involvement and depressive symptoms become insignificant whereas for the two other activities they still remain significant. According to the Sobel test, the indirect effects are significant for daily volunteering (z daily ¼ À3.327; p 5 0.001) and for all three levels of caring for a person (z daily ¼ 5.886; z weekly ¼ 3.764; z less often ¼ 3.215; p 5 0.001). In case of care for a person, results are interpreted as support of a mediation effect where frequent investment affects depressive symptoms by reducing feelings of personal control. In contrast, frequent voluntary work affects well-being by bolstering feelings of personal control. We found no support for a mediating role in case of informal help.
Discussion
This study examined associations of frequency of investment in three socially productive activities (voluntary work, informal help and care for a person) and depressive symptoms in early old age people, based on the French GAZEL study.
Our central findings indicate that the frequency of an activity with a high degree of autonomy (in particular, voluntary work) is negatively related to depressive symptoms, whereas frequent investment into care for a sick person, often motivated by extrinsic constraints, goes along with elevated scores of depressive symptoms. In addition, multivariate analysis in part revealed a mediating effect of perceived control.
Our findings are in line with the activity theory of ageing (Lemon et al., 1972) , but add a new element to its predictions with regard to health and well-being. The beneficial effect on health and well-being of the frequency of performing a socially productive activity seems to be contingent on its quality in terms of experiencing autonomy and perceived control. In contrast, if people are engaged in a socially productive activity with a low degree of autonomy, a reverse effect is observed: the more frequent this activity is performed, the more depressive symptoms are experienced. Results underline the crucial role of a sense of control for health and well-being that was documented both in midlife (Bosma, 2006; Lachman & Weaver, 1998; Marmot, 2004) and old age (Baltes & Baltes, 1986; Haidt & Rodin, 1999) .
The benefits of social activities may not only depend on the type of activity but also on socio-demographic characteristics of the providers, such as retirement status. For instance, frequent informal help may not enhance feelings of control in providers who are still regularly employed as this cumulative burden threatens the providers' autonomy. In fact, additional multivariate analyses of the two groups of retired versus nonretired participants confirmed that the beneficial effect of frequent engagement is restricted to the former group. A similar argument concerns women with multiple roles (Moen, Dempster Table 3 . Association of socially productive activities and depressive symptoms: summary of regression analyses (N ¼ 14477 Mc Clain, & Williams, 1992) . This assumption was supported by further analyses where no benefits were observed for women involved in daily informal help. The interpretation of the results of this study is restricted by several limitations. First, given the crosssectional study design we cannot draw any conclusion concerning the causal direction of the observed association. It is possible, though unlikely, that people with depressive symptoms engage more often in caring activities and less often in voluntary work. Yet, we adjusted our analyses for level of self-reported health in the year preceding the data collection. Second, a selection bias of those participants who engage in any of the three types of activity is possible due to a well documented association between social activity and general health status (Menec, 2003) . However, as indicated in Table 1 , a large majority of the total sample was engaged in at least one of the three activities to a moderate degree.
Third, the limitation concerns the measurement of social activities and of perceived control. Information was restricted to three main types of activities: volunteering, informal help and caring for a sick person. Although these are activities with relatively highest prevalence at older age it is possible that inclusion of additional activities might have changed the results. Our measure of perceived control must be considered an unsatisfactory proxy of the notion of sense of control (Lachman & Weaver, 1998) which prevents a more substantial interpretation of results of the second model in Table 3 . More specifically, we cannot distinguish to what extent the mediation effect is due to control in terms of perceived situational characteristics (Averill, 1973) or in terms of generalized control beliefs (Rotter, 1966) . Finally, despite the fact that our measure of depressive symptoms is a wellvalidated screening instrument at population level (Weisman et al., 1977) , no clinical diagnoses could be included in this analysis. Nevertheless, the strong positive association of frequency of caring for a sick person with depressive symptoms deserves further consideration as this finding is in line with available evidence on a health-adverse effect of caring (Epel et al., 2004; Lee, Colditz, Berkman, & Kawachi, 2003; Schulz & Beach, 1999) .
Our results are restricted to a rather homogenous group of current or former (mostly male) employees of a French public enterprize. However, in a considerably larger sample in the frame of the Survey of Health, Ageing and Retirement in Europe (SHARE) we confirmed an association of these types of activity with depressive symptoms and an additional indicator of well-being (Wahrendorf, Knesebeck, & Siegrist, 2006) . In those analyses frequency of activities was not analysed, but the degree of reciprocity experienced between efforts spent and recognition or reward received in turn was assessed.
Respective results of the SHARE study indicate that experienced reciprocity magnifies the beneficial effect of socially productive activities on health and well-being (Wahrendorf et al., 2006) . Thus, it seems that the degree of autonomy and perceived control as well as the reciprocity of efforts and rewards are important prerequisites of beneficial effects on health and well-being produced by recurrent social activities.
In conclusion, despite these restrictions the current report supports the general assumption of activity theory of ageing, but adds an important element by pointing to the role of the frequency and of the specific characteristics of the socially productive activity under study, in particular, the degree of autonomy and perceived control available to acting providers. According to our results, beneficial effects of frequently performed productive activities are bound to this latter condition. In contrast, frequent activities characterized by extrinsic constraints, such as caring for a sick person, are associated with a higher burden of depressive symptoms and, thus, deserve special attention. If further validated, findings may have implications for recommendations, measures and opportunities of social productivity among older people that contribute to healthy ageing.
